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IMAGE COMPARISON APPARATUS AND 
METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention pertains generally to devices and processes 

for Selecting, designing, modeling, correlating and Scaling of 
Superimposed images. More particularly, the invention is an 
image comparison apparatus and method for use in medical 
and dental pre-operative planning and post-operative 
analysis, which allows a medical transparency, Such as an 
X-ray film, to be Superimposed with a computer-interfaced 
display and held securely therewith, and which further 
allows a Surgeon to quickly and easily manipulate a dis 
played digital implant image on the computer display in 
Superposition with the medical transparency, for correlating, 
comparing, Scaling, designing and Selection of medical 
implants. 

2. Description of the Background Art 
The modern day orthopedic Surgeon, in preparing for a 

hip transplant or like Surgical procedure, generally com 
pletes the pre-operative planning proceSS using inefficient 
and inaccurate techniques for Selection of prosthesis for 
Surgical implanting. Typically, a medical X-ray film image 
and light panel, together with a protractor, Scale and pen or 
pencil, are the only items used by Surgeons in Selecting a 
prosthesis. The Scale of the X-ray is estimated by using 
inaccurate markers exposed on the X-ray film. The Surgeon 
Sketches a Series of circles, lines and angles directly onto the 
X-ray film and then uses the Sketched features to make an 
estimation of the necessary prosthesis. This estimation is 
also relied on for Selection of the instruments required for 
the Surgery and evaluating the general complexity of the 
Surgical procedure. This estimation process is Sometimes 
aided by the use of a Series of transparent templates which 
represent possible implant choices. The above procedure 
relies heavily on the experience and intuition of the Surgeon 
making the estimations and is time consuming and prone to 
inaccuracy, and can result in non-optimal implant Selection 
and unfavorable Surgical outcomes. 

Various pre-operative planning Systems have been 
devised to improve efficiency and accuracy in choosing 
medical and dental implant and other prostheses. Such 
Systems typically utilize digitized medical scan data (CT, 
NMR, X-ray) upon which computer-run algorithms are used 
to generate a prosthesis model. The digital model thus 
generated can then be Scaled and manipulated with the 
digital Scan data. These Systems, however, are generally 
difficult and expensive to implement, and have proven to be 
incompatible with current pre-operative planning environ 
ments. Particularly, the Software associated with Such pre 
operative planning Systems is complex and unfamiliar to the 
Surgeons planning operations, and thus additional perSonnel 
must be present to operate the Systems. Even when Such 
Systems are available, the time and complexity involved 
result in Surgeons being disinclined to utilize the Systems. 

Also known are hand-held measurement devices which 
can be set on top of an underlying image, Such as a map, So 
that a user can look through the display and See a cursor 
point or points on top of the underlying image and can make 
a measurement of the underlying image by moving a cursor. 
Such hand-held measuring devices have proved to be limited 
in Scope and application. Additionally, a user must typically 
hold the device in position with one hand, leaving only one 
hand free to enter data, make notes, or carry out other 
operations. The use of Such hand-held measuring devices 
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2 
has been generally limited to "tabletop' applications 
wherein gravity can provide limited assistance in holding the 
measuring device in place. 

Accordingly, there is a need for an image comparison 
apparatus and method which can be used for preoperative 
planning for medical implant design and Selection, which 
allows a transparency and a displayed complex image to be 
assembled and held in a Stationary relationship when com 
parisons are being made, which is quick and accurate, which 
is easy to implement and use, which is compatible with 
Standard medical and dental preoperative planning 
environments, and which can be used directly by Surgeons 
without any training or requiring additional perSonnel. The 
present invention Satisfies these needs, as well as others, and 
generally overcomes the deficiencies found in the back 
ground art. 

SUMMARY OF THE INVENTION 

The present invention is an image comparison apparatus 
and method for use in medical implant design, Scaling and 
Selection, which allows quick and accurate comparison of a 
displayed image with a Superimposed image on a 
transparency, which allows sizing and Selection of implant 
able prosthesis for individuals, and which is compatible with 
current preoperative procedures and can be used directly by 
Surgeons. 

In general terms, the invention comprises a display, means 
for illuminating the display which are coupled to the display, 
means for Superimposing a transparent medium with the 
display and holding the transparent medium, display and 
illuminating means in a Stationary relationship, and a 
computer, operatively coupled to the display and including 
user interface means for inputting instructions to the com 
puter. Program means, associated with the computer, pro 
vide for generating, displaying and manipulating digital 
images on the display according to input from Said user 
interface means. The digital image is displayed in Superpo 
Sition with an image or imageS present on the transparent 
medium. The transparent medium may be interposed 
between the display and illuminating means. 

By way of example, and not of limitation, the display may 
comprise generally any type of digital display having a 
plurality of pixels thereon which are responsive to a com 
puter or like data processing means. More preferably, the 
display used with the invention comprises a transparent flat 
panel display, preferably an active matrix or passive matrix 
transparent LCD Screen having a plurality of liquid crystal 
based pixels, positioned between transparent conductors, 
with each pixel Separately addressable by the computer. The 
transparent medium preferably comprises a flat transparency 
in the form of a flat, resilient sheet Such as a medical X-ray 
film, and has thereon an image Such as the X-ray image of a 
human joint. 
The means for Superimposing a transparent medium with 

the display and holding the transparent medium, display and 
illuminating means in a Stationary relationship is preferably 
provided by a transparent back panel, associated with the 
illuminating means, which is pivotally coupled to the LCD 
Screen along one edge. The pivotally coupled transparent 
panel and LCD Screen are structured and configured to 
receive a flat transparency, Such as a medical X-ray film, in 
between the back panel and the LCD screen in a “clamshell” 
arrangement. The transparency is placed in between the 
LCD Screen and transparent panel when the LCD Screen and 
transparent panel are in an open position, and the 
transparency, LCD Screen and illuminating means are 
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assembled and held together in a fixed position or Stationary 
relationship when the LCD Screen and transparent panel are 
in a closed position. The illuminating means preferably 
comprises a back light associated with transparent panel that 
is hinged to the LCD Screen. Generally, the touch Screen 
interface of the invention is coupled to and Superimposed on 
LCD Screen, and the Superimposing means of the invention 
thus also provides means for releasibly holding the touch 
Screen, as well as the transparent medium, display and 
illuminating means, in a Stationary relationship. 

The computer used with the invention may be any Stan 
dard data processing means or System, and preferably com 
prises a conventional personal computer having RAM, 
ROM and input/output or I/O means for information trans 
fer. The preferred user interface means comprise a "touch 
Screen' interface which is Superimposed with, and prefer 
ably integral to, the hinged LCD Screen. The user interface 
means also preferably comprises a touchpad, which may be 
associated with a second LCD screen and illuminated by the 
back light. The touch Screen and touch pad user interfaces 
are operatively coupled to the computer and allow a user to 
enter instructions to the computer. The user interface means 
may additionally or alternatively comprise a conventional 
keyboard and “mouse.” The input/output or I/O means for 
uploading and downloading information to and from the 
computer are preferably comprise one or more floppy disc 
drives, optical computer disc or CD drives, a printer/ 
facsimile machine, and network interface means in the form 
of a modem, “browser Software” and telephone interface for 
accessing other computers and data bases. Means for pro 
Viding and receiving market data Services, means for receiv 
ing new product information, means for receiving advertis 
ing information, means for Subscribing to and maintaining 
electronic catalogues or databases, means for monitoring 
product inventory and usage, and means for accessing 
manufacturer representative information, are preferably 
included with the invention, and are preferably associated 
with the computer. 

The program means comprises Software residing in the 
RAM and/or ROM of the computer, which carries out 
generally the operations of allowing a user to Select a 
Viewing mode, allowing a user to Select a digital image type 
for display on the LCD Screen, allowing a user to Select a 
view (orientation) of the digital image, allowing a user to 
carry out primary and advanced spatial manipulations of the 
digital image, allowing a user to display and manipulate 
additional digital images, and allowing a user to record and 
export information regarding the displayed digital image. 

The invention is particularly well Suited for use in pre 
operative planning processes for designing, Scaling or 
Selecting implants or prosthesis for Subsequent use in Sur 
gery. In this regard, the program means of the invention also 
preferably comprises Software which carries out the opera 
tions of pre-operative planning analysis, post-operative out 
come analysis, compiling (non-confidential) patient data for 
transfer to market data Services, accessing electronic cata 
logs and databases of implant and prostheses products, 
updating new implant and prostheses product information, 
the ordering and monitoring of implant or prosthesis 
inventory, receiving manufacturer advertising information, 
and requesting and receiving manufacturer information. 
The backlight, LCD screen and computer of the invention 

are preferably embodied in an apparatus which is wall 
mounted. The touch Screen controls of the user interface are 
designed to intuitively allow a Surgeon to generate, display 
and manipulate graphical representations of medical 
implants, together with the familiar Scaling tools (protractor, 
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4 
ruler, sphere and cylinder), and to “draw on the displayed 
implant image with a computer generated pen or pencil, in 
a manner Similar to that used in current preoperative plan 
ning. In this manner, the invention is highly compatible with 
existing preoperative planning environments and is very 
user friendly to Surgeons planning operation procedures. 

In operation, the user of the invention, who will typically 
be a Surgeon, places a medical transparency Such as an X-ray 
film, in between the hinged LCD Screen and transparent 
panel on the back light, and closes the LCD Screen against 
the panel and back light to hold the medical transparency in 
place between the backlight and the LCD screen. When the 
LCD Screen is closed against the panel, the touch Screen, 
LCD Screen, transparency and back light are assembled in 
Superposition and held in a Stationary relationship So that the 
transparency cannot undergo unwanted movement with 
respect to the LCD Screen and the digital images displayed 
thereon. The backlight is activated to illuminate the Super 
imposed medical transparency and LCD Screen. Preferably, 
the back light is interfaced with or operatively coupled to the 
LCD screen so that the brightness level of the backlight can 
be adjusted by the user through touch pad or touch Screen 
controls. 

The touch pad and touch Screen are used to Select and 
display a digital graphical model or image of a medical 
implant on the LCD Screen, and the user views the implant 
image and the Superimposed image on the medical trans 
parency. The user is provided with multiple implant Selec 
tion levels or options via displayed pull down menus, and 
the user can Select between various types and Sources of 
medical implant graphical models, and may select different 
Viewing modes for different types of medical transparency 
(x-ray film, MRI scan, CT Scan, etc.). The user can expand/ 
Shrink, rotate, translate or otherwise Spatially manipulate the 
displayed implant image on the LCD Screen with respect to 
the Superimposed medical transparency and the image 
thereon, using touchscreen, keyboard and/or mouse controls, 
until an exact size match, Scale or correlation is acquired for 
the implant image with respect to the image on the Super 
imposed medical transparency. The user can additionally 
display and manipulate tool images, Such as a Scaling ruler, 
protractor, electronic pen/pencil, or a sphere or cylinder of 
predetermined size, on the LCD Screen, to facilitate the 
Scaling of the implant image to the image on the Superim 
posed medical transparency. The displayed implant image is 
compared or correlated to the underlying image on the 
medical X-ray, and the displayed image will generally go 
through one or more iterations of Spatial manipulation via, 
translation, "Zoom,” and/or rotation. 
Once the implant image has been “matched' or optimally 

Scaled or correlated to the image on the medical 
transparency, the implant image and its dimensions, together 
with other information, are “saved' or stored on the 
computer, and may be printed or exported by downloading 
to a floppy disc or transferred via network communication to 
another computer. The Stored information about the implant 
image may be Supplemented by input from a physician for 
use in pre-operative planning and post-operative outcome 
analysis. If the implant image corresponds to an actual 
implant which is Stored in inventory, the computer can 
perform an inventory update to note that a particular implant 
item is being Selected for use and that a replacement implant 
item should be ordered or otherwise acquired to maintain the 
inventory. The computer can periodically monitor invento 
ries of implant items corresponding to the displayable 
implant images, and advise users of the availability of Such 
implants when image Selections are made. The computer can 
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also record and export non-confidential patient data to 
external market data Services, communicate with remote 
“electronic catalogs' and new product databases for updat 
ing the implant image Selections for the user, and accessing 
advertising databases. The computer can also be used to 
contact an implant manufacturer representative via com 
puter network to order an implant item corresponding to a 
Selected implant image, or to allow a Surgeon to ask ques 
tions to manufacturer representatives regarding possible 
implant Selections 
An object of the invention is to provide an image com 

parison apparatus and method which allows graphical mod 
els or images of items Such as medical implants to be 
displayed and manipulated in Superposition to a transparent 
medium Such as a medical X-ray. 

Another object of the invention is to provide an image 
comparison apparatus and method which allows quick and 
easy interchangeable Superposition of transparent media 
with a digital display. 

Another object of the invention is to provide an image 
comparison apparatus and method allows for a Superim 
posed display, transparent medium and back light to be 
releasibly assembled and held Securely together in a Station 
ary relationship So that the transparent medium will not 
undergo unwanted movement with respect to the display 
during comparison operations. 

Another object of the invention is to provide an image 
comparison apparatus and method which does not require 
the user to hand-hold or hand-position a display with respect 
to an underlying transparency, and thus leaves both of the 
user's hands free for other work. 

Another object of the invention is to provide an image 
comparison apparatus and method which is compatible with 
and quick and easy to use in Standard medical and dental 
preoperative planning environments and post-operative out 
come analysis environments. 

Another object of the invention is to provide an image 
comparison apparatus and method which allows display and 
manipulation of tools commonly used in the design, Scaling 
and Selection of medical implants and prostheses. 

Another object of the invention is to provide an image 
comparison apparatus and method which provides a user 
interface which can intuitively be used by Surgeons without 
training. 

Another object of the invention is to provide an image 
comparison apparatus and method which eliminates guess 
work from the medical implant Selection proceSS and allows 
fast and accurate design, Scaling and Selection of medical 
implants. 

Another object of the invention is to provide an image 
comparison apparatus and method which allows inventory 
updating and periodic inventory monitoring of implant 
items. 

Another object of the invention is to provide an image 
comparison apparatus and method which provides electronic 
access to remote market data Services, new product 
information, electronic catalogs and advertising materials. 

Another object of the invention is to provide an image 
comparison apparatus and method which provides for con 
tacting implant manufacturer representatives via computer 
network for ordering implant items or making inquiries 
regarding implant Selections. 

Further objects and advantages of the invention will be 
brought out in the following portions of the Specification, 
wherein the detailed description is for the purpose of fully 
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6 
disclosing the preferred embodiment of the invention with 
out placing limitations thereon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more fully understood by 
reference to the following drawings, which are for illustra 
tive purposes only. 

FIG. 1 is a functional block diagram of an image Scaling 
System in accordance with the invention. 

FIG. 2 is a perspective view of an image comparison 
apparatus in accordance with the invention. 

FIG. 3 is a perspective View of the image comparison 
apparatus of FIG. 2 shown with the hinged LCD screen 
pivoted to an open position and with a medical transparency 
being inserted. 

FIG. 4 is a front elevation view of the image comparison 
apparatus of FIG. 2 shown with the LCD screen in a closed 
position and with a medical transparency in Superposition 
with the LCD Screen and shown with interface icons on the 
touch pad. 

FIG. 5 is a front plan view of a touch pad user interface 
in accordance with the invention. 

FIG. 6 is a perspective view of a second embodiment 
image comparison apparatus in accordance with the present 
invention. 

FIG. 7 is a perspective view of a third embodiment image 
comparison apparatus in accordance with the present inven 
tion. 

FIG. 8 is a flow chart showing generally the method of 
Selecting and Scaling a medical implant in accordance with 
the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring more specifically to the drawings, for illustra 
tive purposes the present invention is embodied in the 
apparatus shown generally in FIG. 1 through FIG. 7, and the 
method illustrated generally in FIG.8. It will be appreciated 
that the apparatus may vary as to configuration and as to 
details of the parts, and that the method may vary as to 
details and the order of the Steps, without departing from the 
basic concepts as disclosed herein. The invention is dis 
closed generally in terms of use with transparent media in 
the form of medical transparencies, and displayed digital 
images of medical implants, and particularly in terms of use 
with transparent X-ray film and displayed images of ortho 
pedic implants. However, the particular uses of the invention 
as disclosed are merely exemplary, and it will be readily 
apparent to those skilled in the art that the invention may be 
used in various applications, including dental and medical 
applications, wherein a displayed image is Scaled, 
compared, correlated or otherwise manipulated with respect 
to an image present on a Superimposed transparent medium. 
The term “Scaling” as used herein means generally the 
Spatial manipulation, comparison, and correlation of a dis 
played image with respect to a Superimposed Second image. 
The term “implant” as used herein refers to all types of 
medical and dental implants, prostheses, grafts, orthoses, 
etc., including orthopedic implants. The term "display' as 
used herein means generally any type of display having a 
plurality of pixels associated therewith which are responsive 
to a computer or like digital data processing means. 

Referring first to FIG. 1, there is shown generally a 
functional block diagram of an image comparison System 10 
and image comparison apparatus 12 in accordance with the 
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present invention. The image comparison apparatus 12 
includes means for Superimposing a display and a transpar 
ent medium, as well as means for displaying and manipu 
lating one or more digital images on the display. The display 
is preferably a flat panel display Such as an LCD Screen 14 
of the type commonly used with personal computers, but 
may alternatively comprise a CRT, Video monitor, or other 
conventional display means. LCD Screen 14 has a plurality 
of pixels or picture elements (not shown) which are respon 
Sive to a digital computer for display of digital images in a 
conventional manner. The transparent medium is preferably 
a flat transparency, and is more preferably a Substantially 
flat, thin, resilient transparency 16 Such as a developed 
medical X-ray film having thereon an X-ray image of a bone, 
joint or like feature. Transparency 16 could alternatively 
comprise other types of medical images embodied in a 
transparent sheet, Such as MRI and CT Scanned images. 
Transparency further could be rigid or curved in shape rather 
than resilient and flat. Means for illuminating the Superim 
posed LCD screen 14 and transparency 16 are provided by 
a back light 18 which is structured, configured and posi 
tioned to direct light through the Superimposed LCD Screen 
14 and transparency 16. 
The means for displaying and manipulating digital images 

on LCD Screen 14 comprises a computer 20 having gener 
ally a central processing unit or CPU 22, conventional read 
only memory or ROM 24 and random access memory or 
RAM 26. Computer 20 and CPU 22 are operatively coupled 
to or electronically interfaced with LCD screen 14. The 
image displaying and manipulating means also comprises 
program means, in the form of Software residing in RAM 
and/or ROM 24, 26, for carrying out operations on computer 
20, as discussed further below. 

User interface means for inputting instructions to com 
puter 20 are also provided with the invention, and preferably 
comprise a generally transparent "touch Screen 28 associ 
ated with LCD screen display 14 and operatively coupled to 
or electronically interfaced with computer 20 and CPU 22. 
Additional user interface means, shown generally as user 
interface 30, described below, are also operatively coupled 
to computer 20 and CPU 22. Input/Output or I/O means for 
uploading and downloading information to and from com 
puter 20 are shown as I/O devices 31. Program means for 
carrying out the operations of preoperative planning analysis 
32 and post operative-outcome analysis 33 are included with 
computer 20. 

I/O devices 31 include a network interface and modem 
line to allow computer 20 to interface with a server 34 via 
local area network, wide area network and/or the internet or 
“world wide web, so that computer 20 can communicate 
with remote data bases, computers and Services shown 
generally as market data Services 36, new product informa 
tion 38, electronic catalogs 40, inventory monitoring 42, 
manufacturer information 44 and advertising 46, which are 
used in the preoperative planning analysis 23 and post 
operative outcome analysis 33, as described in more detail 
below. 

Referring now to FIG. 2 through FIG. 5, as well as FIG. 
1, image comparison apparatus 12 is shown with a preferred 
Structure and configuration for mounting on a wall (not 
shown). Image comparison apparatus 12 includes a gener 
ally rectangular housing 48 for back light 18, which houses 
fluorescent bulbs (not shown) or a like illumination Source. 
Touchscreen interface 28 is preferably a conventional touch 
Screen Such as those available from Microtouch, (E) and is 
coupled to, and overlayS LCD Screen 14 and is responsive to 
preSSure applied from a user's fingertips or a pointing 
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device, or to pressure from a touch pen or illumination from 
a “light pen” (not shown). Touch screen 28, LCD screen 14, 
transparency 16 and back light 18 are all preferably main 
tained in a generally vertical orientation, rather than 
horizontal, for better compatibility with Standard preopera 
tive planning environments. 

Transparency 16 is shown Structured and configured as a 
conventional medical or dental X-ray film. Means for Super 
imposing a transparency 16 with LCD Screen 14, touch 
screen 28 and back light 28 and for releasibly holding 
transparency 16, LCD Screen 14, touch Screen and back light 
18 in a Stationary relationship, are preferably provided by a 
transparent panel 50 (FIG. 3) on back light 18, which is 
pivotally coupled to LCD screen 14 along a top edge 52 of 
housing 48 by hinges 53, so that LCD screen 14 can 
pivotally move with respect to panel 50 and back light 18 
between an open position, shown generally in FIG. 2, and a 
closed position, shown generally in FIG.3 and FIG.1. LCD 
screen 14 and panel 50 are structured and configured to 
releasibly receive transparency 16 therebetween when in an 
open position, and to hold transparency 16, LCD Screen 14 
and back light 18 together in a Static, Stationary or otherwise 
positionally fixed relationship when LCD screen 14 is 
positioned in the closed position. In the closed position, back 
light 18 is positioned to direct illumination through trans 
parency 16 and Superimposed LCD Screen 14 and touch 
Screen 28. In the closed position, transparency 16 is enclosed 
between LCD screen 14 and back light 18. The Superim 
posing and holding means further comprise a slot 54 in 
adjacent top edge 52 of housing 48 accommodates the top 
edge of transparency 16, and a lip 58 adjacent the lower edge 
60 of housing 48 Supports the lower edge of transparency 16, 
to further hold transparency 16 in place with respect to touch 
screen 28, LCD screen 14 and back light 18. 
The means for Superimposing transparency 16 with LCD 

screen 14, touch screen 28 and back light 28 and for holding 
transparency 16, LCD Screen 14, touch Screen and back light 
18 in a Stationary relationship may alternatively comprise an 
elongated slot arrangement (not shown) Such that transpar 
ency 16 can be slidably positioned or enclosed between 
LCD screen 14 and panel 50 without requiring pivotal 
motion of LCD screen 14. In this arrangement, LCD screen 
14 and back light 18 remain positionally fixed with respect 
to each other, while transparency 16 is slidably positioned 
between LCD screen 14 and back light 18. Once comparison 
operations are completed, transparency would then be slid 
ably removed from between LCD screen 14 and back light 
18. 

In another possible arrangement, LCD Screen 14 could be 
pivotally associated with panel 50 and back light 18 at one 
corner only, So that LCD Screen 14 undergoes a rotational 
motion wherein LCD Screen 14 remains generally co-planar 
with back panel 50, and moves in a clockwise or counter 
clockwise manner between an open and closed position. 

In Still another arrangement, it is contemplated that LCD 
screen 14 may be movably coupled to panel 50 and back 
light 18 in an “accordion' fashion wherein LCD screen 14 
moves outward and inward from panel 50 and back light 18 
along an axis which is normal to panel 15, and wherein LCD 
Screen remains generally parallel to panel during opening 
and closing motion. In this manner, when LCD Screen 14 is 
Separated from panel 50, transparency 16 may be inserted, 
and when LCD screen 14 is moved back against panel 50, 
transparency is held in Superposition, in a Static relationship, 
with LCD 14 (and touch screen 28) and back light 18. 
Various other arrangements for associated LCD Screen 14 
and touch Screen 28 with back light 18, may Suggest 
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themselves to those skilled in the art, and are also considered 
as being within the Scope of the present invention. 

It is further contemplated that display 14 and transparency 
16 could be Superimposed by Simply overlaying transpar 
ency onto display 14 and Securely holding it thereon with 
releasible clips or clamps. This arrangement, however, is 
generally leSS preferred, as the transparency 16, when over 
laying display 14, would then prevent the use of the touch 
screen feature 28 on display 14. Thus, the Superposition of 
transparency 16 and display 14 will preferably involve an 
arrangement wherein LCD Screen display 14 overlays trans 
parency 16. Various other Structural arrangements for Super 
imposing transparency 16 with LCD 14, touchscreen 28 and 
back light 18, and for holding transparency 16, LCD 14, 
touch screen 28 and back light 18 in a fixed or stationary 
relationship, will Suggest themselves to those skilled in the 
art and are also considered to be within the Scope of this 
disclosure. 

The computer 20 of FIG. 1 is internal to housing 48 and 
thus is not shown in FIG. 2 through FIG. 5. Computer 20 is 
preferably a conventional “multimedia' personal computer, 
but may comprise any conventional data processing means. 
The I/O means 31 of FIG. 1 are shown generally as 
conventional magnetic floppy disc drives 62, 64, and con 
ventional optical CD drives 66, 68, which allow information 
to be downloaded to computer 20 from conventional floppy 
discs and CDs (not shown) and uploaded from computer 20 
to floppy discs and CDs. The I/O means 31 also comprises 
Serial and/or parallel ports (not shown), on the back or 
bottom of housing 48, for connection to an external printer, 
and a network interface card and telephone connection (also 
not shown) for interfacing or networking computer 20 to 
server 34 (FIG. 1). The network card is preferably internal 
to housing 48, and the telephone connection is located on the 
bottom or back of housing 48. 

The user interface means 30 of FIG. 1 is shown in FIG. 
2 through FIG. 5 as a touchpad 70 which may be transparent 
and integral or coupled to a second LCD screen 72. Touch 
pad 70 and LCD screen 72 are operatively coupled to or 
interfaced with the computer internal to housing 48, and are 
illuminated by back light 18 in the same manner as LCD 
Screen 14 and touch Screen 28. The user interface means also 
may include a keyboard and mouse or joystick device (not 
shown) which can be operatively coupled to the internal 
computer of the apparatus 12. 

In operation, a user will pivotally open LCD screen 14 
and insert an X-ray transparency 16 between LCD screen 14 
and transparent back panel 50 as shown in FIG. 2. The user 
places the top edge of transparency 16 within slot 54, places 
the bottom edge of transparency 16 on lip 58, and pivotally 
move LCD screen 14 to the closed position as shown in FIG. 
4, to Superimpose touch Screen 28, LCD Screen 14, trans 
parency 16, and back light 18, with transparency 16 inter 
posed between LCD screen 14 and back light 18. In the 
closed position, touch Screen 28, LCD Screen 14, transpar 
ency 16, and back light 18 define a Superimposed assembly 
which is Securely held in a Static or Stationary relationship, 
with touch screen 28, LCD screen 14, transparency 16, and 
back light 18 each being Securely held in a fixed position. In 
this manner, potential unwanted movement of touch Screen 
28, LCD screen 14, transparency 16, or back light 18, which 
could interfere with Subsequent image comparison or Scaling 
operations, is avoided. 
When the back light 18 is activated, the illumination thus 

provided allows a user to view through the Superimposed 
touch screen 28, LCD screen 14 and transparency 16 to see 
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an X-ray image 74 (FIG. 4) of a human hip on transparency 
16, together with a Superimposed digital image 76 of a 
human hip implant displayed on LCD screen 14. The 
Superimposed implant image 76 may be spatially manipu 
lated or otherwise altered in view on LCD screen 14 by the 
user according to instructions to computer 20 which are 
inputted via touch screen 28, touch pad 70 or other user 
interface input means, in the manner described below. 
Implant image 76 preferably comprises Separate 
components, Such as acetabular shell, femoral head, and 
Stem (not shown) of a hip implant which may be indepen 
dently spatially manipulated. The illumination also allows 
the user to see pull down menus 78 and icons 80 on touch 
Screen 70 and LCD Screen 72. 
The means for generating, displaying an manipulating 

digital images on LCD Screen display 14 preferably com 
prises program means for carrying out the operations of 

(a) allowing a user to select a viewing mode for LCD 
screen 14 and computer 20, 

(b) allowing a user to select a type of digital image to be 
displayed; 

(c) allowing a user to select a particular view of an digital 
image, 

(d) allowing a user to perform spatial manipulations of the 
digital image on LCD display 14, and 

(e) allowing a user to generate, display and manipulate 
additional digital images, Such as images of Scaling 
tools, on LCD Screen 14. 

The program means of the invention are embodied in 
Software which is stored in ROM 24 and/or RAM 26 of 
computer 20 and which operates responsively to user input 
from touchscreen 28 and touch pad 70, as described further 
below. The software of the invention presents a viewer 
program, described in more detail below, which preferably 
operates out of a conventional computer operating System 
Such as Windows 95(E), Windows 98(R), Windows NT(E), 
Unix(E), LinuxTM or like commercially available operating 
system which is included in computer 20. 
The program means for the viewing mode Selection 

operation preferably comprises means for allowing a user to 
Select one of a plurality of possible viewing modes. For 
example, there are preferably Selectable viewing modes for 
X-ray transparencies, MRI transparencies, CT Scans or other 
types of medical transparencies, which a user may select. 
The program means for the digital image type Selection 

operation preferably comprises multiple levels of Selections, 
including: 

(a) selection of implant images corresponding to different 
commercial Sources of implants, 

(b) Selection of implant images according to Surgical 
procedures Such as hip replacement Surgery; 

(c) Selection of images of particular implant components 
or parts, and 

(d) Selection of implant images according to size. 
The program means for the digital image view Selection 

operation may include means for Selecting front, back, Side, 
top, bottom or various perspective views of an image. 
Preferably, the image view Selection operation includes 
means for Selecting image ViewS corresponding to Standard 
medical and dental X-ray absolute views, including: 

(a) Selection of an ML plane vertical view for an implant 
image, 

(b) selection of an ML plane horizontal view for an 
implant image; 

(c) Selection of an AP plane vertical view for an implant 
image; and 
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(d) selection of an AP plane horizontal view for an 
implant image. 

Various other types of View Selections may also be included 
with the program means of the invention. 

The program means for the digital image Spatial manipu 
lation operation preferably comprises both: 

(a) a primary or standard view manipulation selection, 
wherein generally large, crude Spatial adjustments of 
the displayed image, or a portion of the displayed 
image, are made; and 

(b) an advanced view manipulation wherein the spatial 
positioning and orientation of the displayed image, or 
a portion thereof, are fine tuned or incrementally 
adjusted. 

The program means for the primary and advanced view 
manipulation Selections each may include: 

(a) means for increasing and decreasing the size of the 
displayed image or a portion thereof; 

(b) means for rotating the displayed image or a portion 
thereof with respect to one or more rotational axes, and 

(c) means for positionally translating or moving the 
displayed image or a portion thereof. 

The means for increasing and decreasing the Size of an 
image provides means for Scale calibration of the image 76 
on display 14 with respect to the image 74 on Superimposed 
transparency 16. This operation allows Scale calibration of a 
Selected implant image with respect to the underlying medi 
cal X-ray. The means for rotating the displayed image 
preferably comprises allows a user to induce clockwise 
(CW) and counterclockwise (CCW) rotation of the dis 
played image with respect to an axis normal to LCD Screen 
14, a horizontal axis which is coplanar to LCD Screen 14, 
and a vertical axis which is coplanar to LCD screen 14. The 
user can additionally have the option of Selection of addi 
tional rotational axes, Such as axes diagonal to LCD Screen 
14. The means for positionally translating the displayed 
image preferably comprises a conventional "click-and-drag' 
or "touch-and-drag' feature which allows a user to move an 
image about LCD screen 14. 

The program means for the generation, display and 
manipulation of additional images operation preferably 
comprises means for generating and displaying graphical 
representations or digital images of conventional tools used 
by Surgeons for Scaling implants, including: 

(a) means for displaying and positionally translating a 
protractor or goniometer; 

(b) means for displaying and positionally translating a 
Scaling ruler or caliper; 

(c) means for displaying, sizing and positionally translat 
ing a sphere or hemisphere of Selectable dimension; 

(d) means for displaying, sizing and positionally translat 
ing one or more cylinders of Selectable dimension; and 

(e) means for providing an “electronic pencil” for mark 
ing on LCD screen 14. 

The digital images of the above tools may be displayed 
together with a displayed implant image in Superposition 
there with. The aforementioned program means may further 
comprise means for displaying and translating one or more 
cursor elements for aiding in making measurements or 
estimations of distances and angles. The cursor elements 
may be displayed simultaneously with, and in Superposition 
with, the displayed implant image and tool images. 

The program means of the invention are executed accord 
ing to user instructions inputted to computer 20 via touch 
screen 28, touch pad 70, and/or keyboard, mouse or other 
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input means. Referring more particularly to FIG. 5, there is 
shown a detail of touch pad 70 and underlying LCD screen 
72. Touch pad 70 is shown with a row of conventional “pull 
down” menus 78, which may include, for example, a “File,” 
“Edit,” “View,” “Insert,” “Tools,” “Window,” and “Help” 
menus. The menus 78 as shown are merely exemplary and 
will generally vary according to particular uses of the 
invention. Pull down menus 78 are touch activated Such that, 
when a user touches a particular menu topic, a pull-down 
menu (not shown) will descend or depend to display the user 
options associated with the Software of the invention. Thus, 
pull down menus 78 may provide for touch activated spatial 
manipulation options for displayed digital images, Such as 
enlargement or reduction of a displayed image, X-axis, 
y-axis and -axis rotation (CW and CCW) of a displayed 
image, translation or movement of a displayed image, Select 
able view options such as ML plane vertical, ML plane 
horizontal, AP plane Vertical and AP plane horizontal, and 
Selectable tool imageS Such as the aforementioned 
protractor, ruler, Sphere and cylinder. 
Touch pad 70 and integral LCD screen 72 further com 

prises a plurality of touch-activated symbol icons 80 which 
may redundantly provide the same user options available in 
the pull down menus 78. Symbol icons 80 are graphical 
representations of options which intuitively represent to a 
user the options which are activated by touching the icons 
80. Icons 80 thus allow touch activation by a user for spatial 
manipulation of displayed digital images, including enlarge 
ment or reduction, rotation, translation, View Selection, and 
tool importation. The aforementioned description of menus 
78 and icons 80 is merely exemplary, and will generally vary 
for particular uses of the invention. Various other types and 
arrangements of icons 80 and pull down menus 78 Suggest 
themselves to those skilled in the art, and are considered to 
be within the Scope of the present invention. Additionally, 
icons (not shown) may be included in association with LCD 
Screen 14 and touch screen 28 to allow touch activation of 
Similar user-Selectable operations. 

Preferably, the invention further comprises program 
means, associated with computer 20, for carrying out the 
operations of 

(a) updating and monitoring inventories of items corre 
sponding to the images displayable on LCD Screen 14, 
Such as implants and components thereof; 

(b) downloading to computer 20, via the network link of 
the I/O means 31, product information associated with 
items corresponding to the images displayable on LCD 
Screen; and 

(c) uploading market Service data to remote databases via 
the network link of I/O means 31. 

These programming means are embodied in Software which 
resides in computer 20, and which are executed according to 
user input via touchscreen 28, touchpad 70 or keyboard and 
mouse. Conventional “browser' Software is also included 
with computer 20 to allow computer 20 to act as a “client” 
computer in a client-Server relationship with remote Server 
computer 34 via the network link and telephone interface of 
the I/O means 31. The browser Software may be, for 
example, a commercially available program Such as 
Microsoft(R) Explorer or Netscape(F)/AOLOR Navigator, 
which allows computer 20 to locate and contact remote 
computers and for information generally to be downloaded 
from computer 20 to remote computers, and for information 
generally to uploaded to computer 20 from remote comput 
ers. These programming means provide data which may be 
used in pre-operative planning analysis 32 and post 
operative outcome analysis 33 on computer 20. 
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The program means for the inventory updating and moni 
toring operation preferably includes: 

(a) means for monitoring the availability of inventoried 
items, Such as implants, corresponding to Selected 
images; 

(b) means for updating inventories of image Selections 
which will result in usage or depletion of items, Such as 
implants, corresponding to Selected images, and 

(c) means for ordering or purchasing items, corresponding 
to Selected images, from remote Sources via the net 
work link and telephone interface I/O means 31. 

This operation allows computer 20 to automatically check 
on the inventory availability of a particular implant item 
when a user Selects the implant image corresponding to the 
implant item. Also, when a user designates that the implant 
item corresponding to the implant image will be used or 
withdrawn from an inventory, the inventory updating and 
monitoring operation provides for updating the inventory list 
to note that an implant item will be used and that the 
inventory will be correspondingly depleted. These functions 
can be carried out by computer 20 or by a remote computer 
(not shown) via I/O means 31. Preferably, computer 20 
maintains and updates and updates an internal inventory 
database of immediately available implant items which 
correspond to the Selectable implant items. This information 
may be used in pre-operative planning analysis 32. Further, 
depleted implant items can be periodically purchased or 
ordered from manufacturers by computer 20 via I/O means 
and the internet. A "point-of-Sale' charge or fee may be 
applied on a per-order or per-implant item basis in connec 
tion with inventory ordering over the internet via I/O means 
31. 

The product information downloading operation prefer 
ably comprises: 

(a) means for accessing new product information, via I/O 
means 31, for implant products corresponding to dis 
playable implant images, 

(b) means for Subscribing to and accessing electronic 
catalogs and databases, via I/O means 31, for implant 
products corresponding to displayable implant images, 

(c) means for accessing or receiving advertising informa 
tion corresponding to or associated with displayable 
implant images, and 

(d) means for contacting manufacturers or manufacturer 
representatives, via I/O means 31, regarding items cor 
responding to displayable implant images. 

The means for accessing new product information pref 
erably includes icons (not shown) or “short-cuts” displayed 
on LCD Screen 14 which, when touch activated, generate 
multimedia presentations for new implant or other medical 
product offerings or launches, shown as new product infor 
mation 38 in FIG. 1, which notify surgeons of new product 
options directly by displayed icons on LCD screen 14. This 
information may be used in pre-operative planning analysis 
32 and/or post-operative outcome analysis 33. These icons 
would preferably be available only for a limited time, and 
would periodically be updated and maintained via network 
interface and modem line through I/O means 31. A fee may 
be charged to implant manufacturers by the owner of appa 
ratus 12 for allowing display of icons representing new 
products. 

The means for Subscribing to and accessing electronic 
catalogs allows access to remote lists, catalogs and 
databases, shown generally as electronic catalogS 40 in FIG. 
1, which provide documentation, information, Specifications 
and prices for commercially available medical implants and 
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related medical products. This information may be used in 
pre-operative planning analysis 32 and post-operative out 
come analysis 33. Icons (not shown) may be included on 
LCD screen 14 which, when touch activated, directly estab 
lish an on line connection via I/O means 31 and server 34 
over the internet to electronic catalogs 40. AS electronic 
catalogs 40 provide a form of advertising, maintenance or 
Subscription fees may be charged to manufacturers of items 
in electronic catalogs 38 by the owner of apparatus 12 for 
maintaining access to electronic catalogs 38. 
The means for accessing or receiving advertising 

information, shown generally as advertising 46 in FIG. 1, 
includes means for uploading to computer 20, via I/O 
means, advertising information for medical implants and 
related products. The advertising information may comprise 
a “screen-saver” adverting display (not shown) for LCD 
Screen 14 wherein advertising information for a particular 
medical implant manufacturer is displayed on LCD Screen 
14 when LCD screen 14 and computer 20 are not in active 
use. The Screen Saver advertising would preferably be pur 
chased in a manner Similar to a magazine advertisement, 
wherein the medical implant advertiser pays a periodic fee 
to the owner of the apparatuS 10 for maintaining the Screen 
Saver advertisement on LCD Screen 14. The screen saver 
advertising is preferably downloaded to computer 20 via I/O 
means 31 and server 34 from manufacturer advertising 46, 
and the Screen SaverS may be periodically modified or 
updated to include new advertising features. Advertising 
material in the form of icons or shortcuts (not shown) 
displayable on LCD screen 14 may also be downloaded to 
computer 20, with the advertising icons including 
trademarks, Service marks or logos of medical manufactur 
ers. The icons or shortcuts provide touch activated direct 
on-line access, via I/O means 31 and server 34, to adver 
tising 36 of Subscribing implant manufacturers. 
The means for contacting manufacturers or manufacturer 

representatives, shown generally as manufacturer informa 
tion 44 in FIG. 1, allows a user of the invention to auto 
matically contact a manufacturer representative to inform 
the manufacturer representative that an implant made by that 
manufacturer has been Selected for use in a Surgical 
procedure, or to order an implant from the manufacturer for 
the Surgical procedure or for inventory replacement. The 
term “manufacturer as used herein refers generally to any 
provider of implants, including manufacturers and their 
marketers, Sellers and dealers. Contacting manufacturer 
information 44 may involve touch-activated icons (not 
shown) on LCD screen 14, or may be carried out by 
facsimile transmission through the modem connection of I/O 
means 31. Once again, a fee for each Such notification or 
order to the manufacturer representative may be charged. 
The program means for the uploading market Service data 

operation, preferably includes: 
(a) means for compiling non-confidential patient infor 

mation associated with Selection of implant images and 
use of corresponding implant items, and 

(b) means for periodically uploading the patient informa 
tion to remote market data services via I/O means 31 
and server 34. 

Physicians cannot disclose the personal information of 
patients, Such as names, addresses or other identifying 
information. However, patient data Such as age, Sex, height, 
weight and the types, brands and sizes of implants utilized 
by Such patients, and post-operative outcome results, can 
provide very valuable marketing information for implant 
and prosthetic manufacturers. The means for compiling 
patient data is preferably associated with post-operative 
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outcome analysis 33 and generates and uses independent 
numeric identifiers So that the compiled patient data out 
come data is non-confidential. The compiled non 
confidential patient data is periodically uploaded to Sub 
Scribing market data Services 36, who pay a periodic fee for 
access to the non-confidential patient data. 

Referring now to FIG. 6, a Second embodiment image 
comparison apparatuS 82 is shown, wherein like reference 
numbers denote like parts. The apparatuS 82 has an internal 
computer (not shown) and a LCD Screen 14 and integral 
touch screen 28 which are pivotally coupled to housing 48 
along a side rather than at the top edge 52. A keyboard user 
interface 84 is coupled to LCD screen 14. Legs or supports 
86 allow that apparatus 82 to sit on a desk top or table. 

The image comparison apparatuS 82, with the exception 
of being Structured and configured to rest on a table via 
supports 86, and the provision of keyboard 84, otherwise 
operates in manner which is identical to that described above 
for image comparison apparatus 12. That is, a user pivotally 
opens LCD Screen 14 and inserts an X-ray transparency (not 
shown) between LCD screen 14 and transparent back panel 
50, by placing the top edge of the transparency within Slot 
54 and the bottom edge of the transparency on lip 58. LCD 
screen 14 is then pivotally closed to superimpose LCD 
screen 14 and the transparency, with LCD screen 14 over 
lying the transparency. User instructions are input to com 
puter via keyboard 84, rather than by a touch pad as 
described above. AS in the case of the apparatus 12, various 
other arrangements of the transparency Superpositioning and 
holding means are possible for apparatuS 82 in addition to 
the hinged arrangement shown in FIG. 6. 

Referring now to FIG. 7, a third embodiment image 
comparison apparatus 88 is shown, wherein like reference 
numbers denote like parts. In the apparatus 88, LCD screen 
14 is fixedly coupled to back light 18, and touch screen 28 
is pivotally coupled to LCD screen 14. The apparatus 88 is 
used by pivotally opening touch Screen 28 to insert trans 
parency between touchscreen 28 and LCD screen 14. When 
touch Screen 28 is pivotally closed, transparency 16 is 
Superimposed with touch screen 28, LCD screen 14 and 
back light 18, and touch screen 28, transparency 16, LCD 
screen 14 and back light 18 are assembled and held together 
in a Stationary or Static relationship with respect to each 
other. Apparatus 88 differs from apparatus 12 in that trans 
parency 16 is interposed between touch screen 28 and LCD 
14, rather than between LCD screen 14 and panel 50 of back 
light 18. In all other respects, the apparatus 88 operates in a 
manner which is generally identical to that described above 
for image comparison apparatus 12. The apparatus 88 could 
be modified such that touchscreen 28 was fixedly positioned 
with respect to LCD screen 14, with transparency 16 being 
slidably interposed therebetween. Alternatively, touch 
screen 28 could be movably coupled to LCD screen 14 in an 
accordion fashion or other movable arrangement which 
provides for placing and holding transparency 16 between 
touch screen 28 and LCD Screen 14. 

The method and operation of the invention will be more 
fully understood by reference to the flow chart of FIG. 8, as 
well as FIG. 1 through FIG. 5. The order of the steps as 
shown in FIG. 8 and described below is only exemplary, and 
should not be considered limiting. 
At step 100, a transparent medium in the form of a 

physical transparency 16, and a display Such as LCD Screen 
14 are Superimposed and held together in a Stationary 
relationship. This step is generally carried out using the 
image comparison apparatus 12 in the manner described 
above, i.e., a user pivotally openS LCD Screen 14 and inserts 
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an X-ray transparency 16 between LCD screen 14 and 
transparent panel 50, with the top edge of transparency 16 
positioned within slot 54 and the bottom edge of transpar 
ency 16 positioned on lip 58. LCD screen 14 is then 
pivotally moved to the closed position to Superimpose LCD 
screen 14 and transparency 16, with LCD screen 14 over 
lying transparency 16 to assemble and Secure LCD Screen 14 
(and touch screen 28), transparency 16 and back light 18 in 
a generally fixed, positionally Stationary relationship with 
respect to each other. 

Step 100 also generally includes the step of activating 
and/or adjusting back light 18 to provide illumination 
through the Superimposed LCD Screen 14 and transparency 
16. When the back light 18 is activated, the illumination thus 
provided allows a user to See the X-ray image 74 of a human 
hip on transparency 16, together with a Superimposed digital 
image 76 of a human hip implant displayed on LCD Screen 
14, as discussed further below. Since the exposure of dif 
ferent X-ray transparencies 16 will vary, the illuminating 
intensity of back light 18 can preferably be varied by a touch 
activated control on touch pad 70. Generally, back light 18 
will always be on at Some level, even when the apparatus 12 
is not in use, in order to illuminate LCD Screen 14 So that the 
advertising Screen-Saver discussed above will be visible. 
Also in Step 100, the user generally opens or initiates the 

programming associated with the invention for Selecting, 
displaying and manipulating images, by touch activating an 
icon (not shown) on LCD Screen 14, to open a viewer 
window (not shown) on LCD screen 14 which may addi 
tional icons to prompt the user through Subsequent StepS. At 
this point, the user will also generally start the pre-operative 
analysis 32 by recording, in the memory of computer 20, a 
patient file or case number, the name of the case Surgeon, the 
name of the patient, the type of X-ray film transparency 16, 
its absolute view (e.g., AP) and any identifying case codes 
or numbers for the X-ray film, the joint or anatomy involved 
in the case, and any other pertinent information required. If 
the magnification of the X-ray transparency 16 is known, it 
may be entered on computer 20 at this point. At step 110, the 
user selects a view mode for LCD screen 14. As noted 
above, the invention may be used with a variety of types of 
transparencies, including X-ray, MRI and CT Scan transpar 
encies. In Step 110, the user, for example touch-activates an 
option provided by pull down menus 78 or icons 80 on touch 
pad to Select a viewing mode Such as, for example, an “X-ray 
mode”, “MRI mode” or “CT scan mode” (not shown). In the 
case of using the invention with an X-ray film transparency, 
the user would Select a mode corresponding to viewing of an 
X-ray film. Activation of a Selected view mode will Structure, 
configure or otherwise shape the View window in the opti 
mum fashion for the mode selected. The selection of a 
particular view mode may also result in display of different 
icons in the viewer window than are provided in different 
View modes. 
At step 120, the user carries out several levels of implant 

image Selections. There are preferably four main levels of 
implant image Selection, as noted above, which comprise 

(a) selection of implant images corresponding to different 
commercial implant Sources, 

(b) Selection of implant images according to Surgical 
procedures, 

(c) Selection of images of particular implant components 
or parts, and 

(d) Selection of implant images and implant components 
according to size. 

The above Selections are preferably made Sequentially by 
the user according to touch-activated icons or prompts on 
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LCD screen 14 and/or through touch-activated pull down 
menus 78 and icons 80 on touch pad. Thus, a particular 
implant manufacturer is first Selected, followed by Selection 
of a type of implant Such as a hip implant. Following 
Selection of a hip implant, Selection of images of particular 
implant parts, Such as acetabular shell, acetabular shell 
insert, femoral head, Stem and/or collar components. Fol 
lowing Selection of the above implant component, size 
Selections of each of the individual implant components may 
be made. The information regarding the above Selections is 
recorded by computer 20 for use in pre-operative planning 
32 and postoperative outcome analysis 33. 

The Selection of images by commercial Sources in Step 
120 preferably utilizes touch activated icons which display 
trademarks, logos or advertising features of the particular 
commercial Supplier. The user may alternatively be 
prompted for making the above implant image Selections by 
display of a field on LCD screen 14 in which the user enters 
identifying words or phrases via keyboard input. Selection 
of an implant image in Step 120 results in display of a digital 
image 76 of the selected implant on LCD screen 14. The 
absolute view and position of the displayed implant image 
76 are Subsequently Selected or adjusted in Subsequently 
described Steps. 
At step 130, computer 20 makes a query as to the 

availability for Surgery of the implants corresponding to the 
implant image Selections made in Step 120. A periodically 
updated implant inventory database in computer 20 is 
reviewed by the inventory updating operation, to determine 
if the implant corresponding to the Selected implant image is 
immediately available. If the Selection is immediately avail 
able for Surgery, step 150 is carried out. If the selection is not 
available, inventory updating 140 may be carried out to 
record the deficiency in the Selected implant, and the user 
may be prompted on LCD Screen 14 to either make an 
alternate Selection by carrying out Step 120 again, or to move 
on to Step 150 even though the implant item corresponding 
to the Selected implant image is not available in inventory. 
The Step of contacting a manufacturer and ordering the 
implant item according to the Selection, which is described 
below, may also be carried out at this point. 

At step 150, the user selects an absolute view of the 
implant image Selected in Step 120. In the case where a 
Viewer mode for medical X-rays has been Selected in Step 
110, the absolute view selections in step 150 will preferably 
include 

(a) selection of an ML plane vertical view; 
(b) selection of an ML plane horizontal view; 
(c) Selection of an AP plane vertical view; and 
(d) selection of an AP plane horizontal view. 

The user makes the View Selections according to touch 
activated prompts provided on LCD screen 14 and touch 
screen 28 and/or the touch activated pull down menus 78 and 
icons 80 of touch pad 70 and LCD screen 72. The selection 
is made according to the absolute view of the X-ray image 74 
on transparency 16, and is recorded by computer 20 and may 
be used in preoperative analysis 32 or post-operative plan 
ning 33. 
At step 160, the user carries out initial or primary view or 

Spatial manipulations to position and Size implant image 76, 
or components thereof, on LCD screen 14 with respect to the 
underlying X-ray image 74 on transparency 16. The Spatial 
or view manipulations preferably include: 

(a) increasing and decreasing the size of the displayed 
implant image or components thereof; 

(b) rotating the displayed image or components thereof 
with respect to one or more rotational axes, and 
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(c) positionally translating or moving the displayed image 

or components thereof. 
Increasing and decreasing the Size of the implant image or 
implant component image are provided by a conventional 
“Zoom’ feature which allows enlargement or reduction of 
the implant image, or a Selected component of the implant 
image, according to touch activated commands inputted via 
touch pad 72 and LCD screen 70, or touch screen 28 and 
LCD screen 14. Clockwise (CW) and counterclockwise 
(CCW) rotation of the displayed implant image, or a selected 
part or component of the implant image, can preferably be 
carried out about three Cartesian (right angled) axes, with 
one axis of rotation being normal to LCD Screen 14, one axis 
of rotation coplanar with and vertically oriented in LCD 
Screen 14, and one rotational axis being coplanar with and 
horizontally oriented in LCD screen 14. The “Zoom’ and 
rotation operations can be touch-activated via pull down 
menus 78 or icons 80 on touch pad, or by touch-activated 
icons displayed on LCD Screen 14. The positional transla 
tion of the implant image may be carried out by a "touch 
and-drag' feature wherein the user touches the implant 
image 76 on LCD screen 14 with a finger or instrument and 
moves the finger or instrument in a desired direction, with 
outbreaking contact or reducing touch preSSure with Screen. 
The positional translation operation may also be carried out 
using pull down menus 78 or icons 80 on touch pad 70. 
At Step 170, the user carries out a more advanced Spatial 

manipulation of the displayed implant image or a component 
of the implant image. This step is generally carried out once 
an approximate positioning of implant image 76 with respect 
to X-ray image 74 is achieved in step 160. This step is 
initiated by touch activating an appropriate icon or pull 
down menu which increases or enhances the Sensitivity of 
each of the size increasing/decreasing, CW and CCW 
rotation, and positional translation procedures described 
above in Step 160, So that each Such spatial adjustment is 
carried out in smaller increments than in step 160. In this 
manner, a final positioning and orientation of implant image 
76 with respect to X-ray image 74 is achieved. Spatial 
manipulation of the entire implant image may be carried out, 
or Separate Spatial manipulation of individual components of 
the displayed implant image may be carried out. For 
example, in the case of a hip implant, Spatial manipulation 
of the acetabular shell, shell insert, femoral head, Stem 
and/or collar may be carried out Separately. 
At Step 180, the user may import and display one or more 

tool images, including a protractor image, Scaling ruler 
image, sphere image and/or cylinder image (not shown) on 
LCD Screen. The tool images are activated or imported by 
touch-activated prompts provided on LCD screen 14 and/or 
the touch activated pull down menus 78 and icons 80 of 
touch pad 70. The tool images can be positionally translated 
on LCD Screen 14 by a click-and-drag or touch-and-drag 
feature similar to that described in step 160. An electronic 
pen may also be imported in this step, using touchpad 70 or 
LCD screen 14 prompts, so that the user may “draw' on 
LCD screen 14. The absolute size of the sphere and cylinder 
can be Selected by the user according to prompts on LCD 
screen 14 or touch pad 70. 
At step 190, the user makes a query as to whether a final 

implant fit has been achieved, i.e., whether or not the implant 
image 76 and/or its individual components are optimally 
sized, oriented and positioned with respect to X-ray image 
74. If not, step 160 or 170 may be repeated for additional 
size, orientation and/or positional adjustment of implant 
image 76 and its components. If implant image 76 is 
optimally matched or correlated to X-ray image 74, step 200 
is carried out. 
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At step 200, the dimensional information for implant 
image 76 and its components, as well as the commercial 
Source and other information for the actual implant corre 
sponding to implant image 76 are recorded or Stored on 
computer 20. In the case of a hip implant, for example, the 
Size or dimension of the acetabular shell, shell insert, 
femoral head, and Stem and collar size, together with the 
commercial Source(s) and patient and case information. This 
information may be used in pre-operative planning analysis 
32 and post-operative outcome analysis 33, together with 
other information or observation that a physician may want 
to record. The user may, at this step, carry out the inventory 
update step 140 to note in the inventory data base that an 
implant present in the inventory will be withdrawn and used 
for Surgical implant. The dimensional and other information 
of the final implant image may additionally be exported or 
uploaded via I/O means 31 and server 34 to , followed by 
Step 210. At this point, comparison of displayed implant 
image 76 and the underlying X-ray image 74 is generally 
completed, and LCD Screen 14 may be pivotally opened and 
X-ray transparency 16 removed. 
At Step 210, an implant manufacturer may be contacted to 

order an implant part corresponding to the implant image 
which was Selected and sized in the aforementioned Steps. A 
touch-activated icon on LCD Screen 14 preferably creates a 
direct on line connection to the Selected manufacturer So that 
this Step can be carried out. The information recorded in Step 
200 is then exported via I/O means 31 and server 34 to the 
implant manufacturer. 

The Step of recording and exporting patient data 220 to 
market data Services 36 may additionally be carried out at 
this point. The programming described above formats 
patient data in a non-confidential format and periodically 
uploads the information via I/O means 31 and server 34 to 
market data services 36 in the manner described above. 

Accordingly, it will be seen that this invention provides an 
image comparison apparatus and method for use in medical 
implant design, Scaling and Selection, which allows quick 
and accurate sizing and Selection of implantable prosthesis 
for individuals, and which is compatible with current pre 
operative procedures and can be used directly by Surgeons. 
Although the description above contains many specificities, 
these should not be construed as limiting the Scope of the 
invention but as merely providing an illustration of the 
presently preferred embodiment of the invention. Thus the 
scope of this invention should be determined by the 
appended claims and their legal equivalents. 
What is claimed is: 
1. An apparatus for comparing dynamic digital images 

with a medical transparency having an image thereon, 
comprising: 

(a) a liquid crystal display Screen, said liquid crystal 
display Screen having a plurality of pixels; 

(b) a touchscreen, said touchscreen coupled to said liquid 
crystal display Screen; 

(c) a back light, said liquid crystal display Screen coupled 
to Said back light; 

(d) a transparent panel, said transparent panel joined to 
Said back light, Said transparent panel movably coupled 
to Said liquid crystal display Screen; 

(e) said transparent panel and said liquid crystal display 
Screen Structured and configured to receive Said medi 
cal transparency therebetween when Said liquid crystal 
display Screen and Said transparent panel are in an open 
position; 

(f) said transparent panel and said liquid crystal display 
Screen Structured and configured to hold Said medical 

1O 

15 

25 

35 

40 

45 

50 

55 

60 

65 

20 
transparency therebetween in a fixed position and to 
maintain Said medical transparency, said liquid crystal 
display Screen and Said back light in a Stationary 
relationship when Said liquid crystal display Screen and 
Said transparent panel are in a closed position; 

(g) a touch pad, said touch pad associated with said back 
light; 

(h) a computer, said computer operatively coupled to said 
liquid crystal display Screen, Said computer operatively 
coupled to Said touch Screen, Said computer operatively 
coupled to Said touch pad, Said pixels of Said liquid 
crystal display Screen responsive to Said computer; and 

(i) program means, associated with Said computer, for 
generating, displaying and manipulating a digital image 
of a medical implant on Said liquid crystal display 
Screen according to input from Said touch Screen and 
Said touch pad. 

2. An apparatus for comparing dynamic digital images 
with a medical transparency having an image thereon as 
recited in claim 1, wherein Said assembling means further 
comprises means for retaining Said medical transparency in 
between Said touch Screen and Said liquid crystal display 
SCCC. 

3. Aapparatus for comparing dynamic digital images with 
a medical transparency having an image thereon as recited 
in claim 1, wherein Said program means further comprises 
means, responsive to input from Said touch Screen and Said 
touch pad, for carrying out the operations of: 

(a) allowing a user to select a viewing mode; 
(b) allowing a user to Select a digital medical implant 

image, 
(c) allowing a user to Select a view of Said Selected digital 

medical implant image; 
(d) allowing a user to perform spatial manipulations of 

Said Selected digital medical implant image with 
respect to Said liquid crystal display Screen; and 

(e) allowing a user to generate, display and manipulate 
digital tool images on Said liquid crystal display Screen. 

4. An apparatus for comparing dynamic digital images 
with a medical transparency having an image thereon as 
recited in claim 1, further comprising: 

(a) program means, associated with said computer, for 
carrying out the operation of preoperative planning 
analysis, and 

(b) program means, associated with said computer, for 
carrying out the operation of postoperative outcome 
analysis. 

5. An apparatus for comparing dynamic digital images 
with a medical transparency having an image thereon as 
recited in claim 1, further comprising: 

(a) program means, associated with said computer, for 
carrying out the operation of updating and monitoring 
an inventory of medical implant items corresponding to 
Said digital medical implant image displayed on Said 
liquid crystal display Screen; 

(b) program means, associated with said computer, for 
carrying out the operation of downloading, to Said 
computer, product information associated with Said 
digital medical implant image displayed on Said liquid 
crystal display Screen; and 

(c) program means, associated with said computer, for 
carrying out the operation of uploading market Service 
data from Said computer. 

6. Aapparatus for comparing dynamic digital images with 
a medical transparency having an image thereon as recited 
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in claim 1, wherein Said program means for carrying out the 
operation of allowing a user to perform Spatial manipula 
tions of Said Selected digital medical implant image further 
comprises program means for allowing a user to: 

(a) translate said Selected digital medical implant image 
with respect to Said liquid crystal display Screen; 

(b) enlarge and reduce Said Selected digital medical 
implant image with respect to Said liquid crystal display 
Screen; and 

(c) rotate said Selected digital medical implant image 
about at least one rotational axis with respect to Said 
liquid crystal display Screen. 

7. An apparatus for comparing dynamic images with a 
transparency having an image thereon, comprising: 

(a) a display, said display having a plurality of pixels; 
(b) means for illuminating said display, said display 

coupled to Said illuminating means, 
(c) means for Superimposing said transparency with said 

display and for holding Said transparency, Said display, 
and Said illuminating means in a Stationary 
relationship, with Said transparency interposed between 
Said display and Said illuminating means, Said Super 
imposing means comprising means for retaining Said 
transparency in between Said touch Screen and Said 
display and for maintaining Said touch Screen, Said 
display, Said transparency and Said illuminating means 
in a Stationary relationship; 

(d) a computer, Said computer operatively coupled to said 
display, Said computer including a touch Screen, Said 
touch Screen Superimposed with Said display, Said pix 
els on Said display responsive to Said computer; 

(e) program means, associated with said computer, for 
generating, displaying and manipulating a digital image 
on Said display according to input from Said user 
interface means, Said digital image on Said display in 
Superposition with Said image on Said transparency. 

8. An apparatus for comparing dynamic digital images 
with a transparency having an image thereon as recited in 
claim 7, wherein Said Superimposing means comprises: 

(a) a transparent panel, said transparent panel coupled to 
Said illuminating means, Said transparent panel coupled 
to Said display; and 

(b) said transparent panel and said display structured and 
configured to receive Said transparency between Said 
transparent panel and Said display and to hold Said 
transparency, Said display and Said illuminating means 
in a positionally fixed relationship with respect to each 
other. 

9. An apparatus for comparing dynamic digital images 
with a transparency having an image thereon as recited in 
claim 7, wherein Said program means further comprises 
means, responsive to input from Said user interface means, 
for carrying out the operations of 

(a) allowing a user to Select a viewing mode for said 
display; 

(b) allowing a user to select a digital image for display on 
Said display; 

(c) allowing a user to Select a view of Said Selected digital 
image on Said display; 

(d) allowing a user to perform spatial manipulations of 
Said Selected digital image on Said display with respect 
to Said image on Said transparent medium; and 

(e) allowing a user to generate, display and manipulate 
additional digital images on Said display. 
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10. An apparatus for comparing dynamic digital images 

with a transparency having an image thereon as recited in 
claim 9, wherein Said program means for carrying out the 
operation of allowing a user to perform Spatial manipula 
tions of Said Selected digital image further comprises pro 
gram means for allowing a user to: 

(a) translate said Selected digital image with respect to 
display; 

(b) enlarge and reduce said selected digital image with 
respect to Said display; and 

(c) rotate said Selected digital image about at least one 
axis with respect to Said display. 

11. An apparatus for comparing dynamic digital images 
with a transparency having an image thereon as recited in 
claim 7, further comprising: 

(a) program means, associated with said computer, for 
carrying out the operation of updating and monitoring 
an inventory of items corresponding to Said digital 
image displayed on Said display; 

(b) program means, associated with said computer, for 
carrying out the operation of downloading, to Said 
computer, product information associated with Said 
digital image displayed on Said display; and 

(c) program means, associated with said computer, for 
carrying out the operation of uploading market Service 
data from Said computer. 

12. An apparatus for comparing dynamic digital images 
with a transparency having an image thereon as recited in 
claim 7, wherein Said transparent medium comprises a 
medical transparency, and Said digital image on Said display 
comprises a graphical representation of a medical implant. 

13. An apparatus for comparing dynamic digital images 
with a transparency having au image thereon as recited in 
claim 12, wherein Said program means further comprises 
means for carrying out the operations of 

(a) pre-operative planning analysis; and 
(b) post-operative outcome analysis. 
14. An apparatus for comparing dynamic digital images 

with a transparency having an image thereon, comprising: 
(a) a display, Said display having a plurality of pixels; 
(b) a touch screen, said touch screen coupled to said 

display; 
(c) means for illuminating said display, said display 

coupled to Said illuminating means, 
(d) means for Superimposing Said transparency with said 

display and for holding Said transparency, Said display, 
Said touch Screen and Said illuminating means in a 
Stationary relationship, with Said transparency inter 
posed between Said display and Said touch Screen, Said 
Superimposing means further comprising means for 
retaining Said transparency in between Said display and 
Said illuminating means and for maintaining Said touch 
Screen, Said display, Said transparency and Said illumi 
nating means in a Stationary relationship, 

(e) a computer, said computer operatively coupled to said 
display, Said computer operatively coupled to Said 
touch Screen, Said pixels on Said display responsive to 
Said computer; 

(f) program means, associated with said computer, for 
generating, displaying and manipulating a digital image 
on Said display according to input from Said touch 
Screen, Said digital image on Said display in Superpo 
Sition with Said image on Said transparency. 

15. An apparatus for comparing dynamic digital images 
with a transparency having an image thereon as recited in 
claim 14, further comprising: 
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(a) a touchpad, said touchpad operatively coupled to said 
computer, and 

(b) said program means for generating, displaying and 
manipulating Said digital image on Said display being 
responsive to input from Said touch pad. 

16. An apparatus for comparing dynamic digital images 
with a transparency having an image thereon as recited in 
claim 14, wherein Said means for retaining Said transparency 
in between Said display and Said illuminating means and for 
maintaining Said touch Screen, Said display, Said transpar 
ency and Said illuminating means in a Stationary 
relationship, comprises: 

(a) a transparent panel, said transparent panel coupled to 
Said illuminating means, Said transparent panel coupled 
to Said display; and 

(b) said transparent panel and said display structure and 
configured to receive Said transparent medium between 
Said transparent panel and Said display and to hold Said 
transparent medium, Said display and Said illuminating 
means in a Static relationship with respect to each other. 

17. An apparatus for comparing dynamic digital images 
with a transparency having an image thereon as recited in 
claim 14, wherein Said program means further comprises 
means, responsive to input from Said touch Screen and Said 
touch pad, for carrying out the operations of: 

24 
(a) allowing a user to select a viewing mode; 
(b) allowing a user to select an image; 
(c) allowing a user to select a view of Said Selected image; 
(d) allowing a user to perform spatial manipulations of 

Said Selected image with respect to Said flat panel 
display; and 

(e) allowing a user to generate, display and manipulate 
additional images on Said flat panel display. 

18. An apparatus for comparing dynamic digital images 
with a transparency having an image thereon as recited in 
claim 14, further comprising: 

(a) program means, associated with said computer, for 
carrying out the operation of updating and monitoring 
an inventory of items corresponding to Said image 
displayed on Said flat panel display; 

(b) program means, associated with said computer, for 
carrying out the operation of downloading, to Said 
computer, product information associated with Said 
image displayed on Said flat panel display; and 

(c) program means, associated with said computer, for 
carrying out the operation of uploading market Service 
data from Said computer. 


